Oral tolerance induction by partially hydrolyzed whey protein in mice is associated with enhanced numbers of Foxp3+ regulatory T-cells in the mesenteric lymph nodes.
Hypoallergenic formulas are considered a good option for infants at risk for cow's milk allergy. The aim of this animal study was to investigate whether whey hydrolyzates (WH) have the capacity to induce oral tolerance to whey. Whey, partial or extensive WH was given via gavages to naïve mice prior to oral whey sensitization using cholera toxin as an adjuvant. The acute allergic skin response, mouse mast cell protease-1 (mMCP-1), whey-specific IgE, IgG(1) and effector Th2-cells, Th1-cells, and Foxp3(+) regulatory T-cells were determined in the mesenteric lymph nodes (MLN). MLN cells from tolerized mice were adoptively transferred to naïve recipient mice prior to whey sensitization. In contrast to the extensive WH, pre-treatment of naïve mice with whey or partial WH reduced the acute allergic skin response and mast cell degranulation after whey challenge. However, only treatment with whey prevented the generation of serum-specific IgE/IgG(1) . In partial WH tolerized mice, Foxp3(+) regulatory T-cell numbers in the MLN were increased compared to whey-sensitized mice. Both whey and partial WH treatment showed a tendency toward a decreased number of effector Th2-cells. Transfer of MLN cells from tolerized mice protected recipient mice from developing an acute allergic skin response. These results show that partial WH with limited sensitizing properties reduced the effector response upon whey challenge. This effect is transferable using MLN cells and was associated with enhanced Foxp3(+) regulatory T-cell numbers in the MLN. Partial WH retained the capacity to induce active immune suppression in mice which may be relevant for allergy prevention.